A woman with oat cell carcinoma of the lung showed the typical findings of the syndrome of inappropriate secretion of ADH initially during her hospital course. Ectopic production of ADH was indicated.
It has been reported that the production of multiple hormones in a tumor is not uncommon in cases of undifferentiated cell carcinoma (Rees et al., 1975; Liddle et al., 1969) . In such cases (Abe et al., 1977; Hattori et al., 1976; Rees et al., 1974; Hirata et al., 1976) , however, clinical symptoms of an excess of one hormone may be evident but it is rare that production of multiple hormones is diagnosed clinically (Cullen et al., 1968; Coscia et al., 1977) . In the present report, a case of oat cell carcinoma of the lung is described. The association of ectopic production of ADH and ACTH was indicated by laboratory findings and clinical course. The presence of ACTH, ADH and neurophysin was then confirmed in a biopsied lymph node containing metastatic undifferentiated carcinoma.
Case Report A57-year-old woman was in good health until1974, when she developed a persistent productive cough. At the end of June, 1977, she complained of muscular spasms of the lower extremities several times per day.
One week later headache and nausea developed and she was admitted to Jichi Medical School Hospital.
On admission she was lethargic.
The pulse rate was72/min, blood pressure was140/90 mmHg.
No rales were audible and lungs were clear to percussion.
Skin was moist with no evidence of dehydration or edema. 
Methods
Urinary excretions of17-ketosteroids (17-KS) and 17-hydroxycorticosteroids (17-OHCS) were determined by the methods of Drekter (1952) and Porter-Silber (1954) . Serum cortisol was determined by a radioimmunoassay kit (Daiichi Radioisotope I aboratories, Tokyo) which uses polyethylene glycol to separate bound and free hormone.
Plasma levels of NicotineStimulated-Neurophysin (NSN) and Estrogen-Stimulated-Neurophysin (ESN) were assayed by radioimmunoassay as described by Robinson et al. (1977) with antibodies supplied by the National Pituitary Agency. The sensitivity of the NSN assay and the ESN assay were1.0ng/ml and 0.6ng/ml, respectively. Between-assay variation and within-assay variation for NSN, were5.4% and11.2% respectively, and for ESN, 6.4% and13.6% respectively.
The levels of NSN and ESN in plasma were determined in 8other cases with typical symptoms of SIADH (the syndrome of inappropriate secretion of ADH). Two of them had an undifferentiated carcinoma of the lung with ectopic ADH production.
The other, included3cases with meningitis, 2cases due to yincristine therapy for acute myelocytic leukemia and one case after head injury.
Radioimmunoassay of ADH was performed by means of antibody prepared by immunizing an albino rabbit with vasopressin-albumin conjugate. The lower limit of detection of standard curves was1.0pg per tube. Intra-and inter-assay coefficients of variation were7.6%
and13.0%, respectively. Plasma sample extraction was performed with sepharoseantiserum conjugate with a recovery rate of62%. For the assay of hormone content in tissue, tumor was minced and washed with chilled acetone three times and dried. One mg of the acetone powder thus prepared was suspended in1.0ml of0.25% acetic acid and bathed in boiling water for five minutes. After centrifugation the neurohypophyseal hormone content and ACTH in the supernatant was assayed. ADH, NSN and ESN in the tissue extract were assayed by radioimmunoassay as described above. ACTH was assayed by radioimmunoassay with a CIS RIA kit.
Results
Urinary17-OHCS excretion ranged from 2.8to47.7mg/24hr and urinary17-KS excretion ranged from1.8to19.1mg/24hr. Serum cortisol ranged from10.2to70.3 and ACTH in plasma ranged from 154to480 pg/ml in the resting state. Toward the end of August, 1977, the cortisol and ACTH plasma levels were up and the serum potassium concentration had fallen to2.6mEq/1.
As shown in Table1, after the oral administration of dexamethasone the levels of serum cortisol and urinary17-OHCS remained unchanged.
No suppression of serum cortisol or urinary17-OHCS was observed.
After the administration of ACTH, the serum cortisol level rose.
As shown in Table2, after oral water loading, et al. of untreated carcinoma of the lung despite the absence in many of these cases of an appreciable increase in plasma ACTH or related clinical symptoms (Gewirtz et al., 1974) . The ectopic production of hormone in tumor tissue might be more frequent than has been reported on the basis of clinical and laboratory findings. Moreover, the production of multiple hormones has also been reported in some cases (Abe et al., 1977; Rees et al., 1974; Hirata et al., 1976; Cullen et al., 1968; Coscia et al., 1977; Liddle et al., 1965; O'Neal et al., 1968) . Rees and her colleagues (1974) identified the simultaneous presence of ACTH, ft-msH, ADH, oxytocin, neurophysin, insulin and other peptides in the tissue of undifferentiated bronchial carcinoma. Multiple hormone production of this kind has been reported by several authors (Rees et al., 1974; Hirata et al., 1976; Liddle et al., 1965; O'Neal et al., 1968; Abe et al., 1977) .
In only two cases (Cullen et al., 1968; Coscia et al., 1977) , however, were there clinical manifestations indicating production of multiple hormones by the tumor. The reason why the simultaneous presence of ACTH and ADH is difficult to detect clinically may in part be due to the fact that the effects of ACTH and ADH are antagonistic.
The hypersecretion of aldosterone in response to ACTH excess may result in an increae in reabsorption of sodium in the renal tubules (Nicholls et al., 1975) and may et al.
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Japon. April1980 prevent the appearance of hyponatremia and excessive excretion of urinary sodium, the findings essential in diagnosing SIADH. In addition, excess cortisol would increase the renal excretion of free water (Baxter et al., 1972) . In view of these facts, the combined production of ACTH and ADH by a tumor may be more frequent than previously reported.
On admission, the present case had hyponatremia, low plasma osmolality and increased urine osmolality, indicating SIADH, while no sign of ACTH excess was noticed.
During the course of treatment at the hospital, however, laboratory data indicated excess ACTH and typical symptoms of SIADH disappeared towards the end of August.
In the present case the levels of NSN and ESN in plasma and tumor tissue were markedly elevated. Including this all of our3cases with ectopic ADH production showed an elevation the level of these neurohypophyseal peptides in plasma (Fig.4) . The simultaneous occurrence of NSN and ADH in plasma has been reported by several authors (Robinson et al., 1977; Legros, 1975; Hamilton, 1975) . On the other hand, however, Pettengill et at (1977) could not find any NSN in the tissue culture of lung cancer despite the production of ADH. No data has hitherto been reported on ESN in cases with ectopic production of ADH. Although further studies are necessary to apply the present results to a variety of ADH producing tumors, it is suggested that elevation of the neurophysin tevel could be a eful diagnostic study in evaluating the ectopic production of ADH. 
ESN:
Estrogen-Stimulated-Neurophysin.
